Computers and Software and Engi

The software and engineering industries:
threatened by technological change?

Since 1990, job growth has slowed

in the engineering and software industries;
many factors contributed to the slowdown,
including reduced defense spending

and more automated processes achieved
through highly sophisticated software

cludes the makers of computer softwarea considerable impact on the number of jobs in
and the engineering industry, which dethe two industries. For example, during the cold
signs a vast range of physical products, are simisar, the development of advanced weapons con-
lar in that both partake of the important role ofributed strongly to increasing demand for engi-
originating and changing technology. Thereforeneering and computer service®Vith the end of
jobs in the two industries depend, to a great exhe war, advanced weaponry became less of an
tent, on technological progress. Ironically, techinfluence on demand. Recently, corporate
nology also mayeducethe number of careers downsizing has been a major influence on the
in these industries, as advanced computer toaisimber of jobs in the two industrigyut not in
decrease the amount of labor required to desigine way one might think initially, as a later sec-
a product, be it largely intellectual (as in the caston will explain.
of a software application) or physical (as in the Since 1972, the combined number of jobs
case of a new weapon, a household appliande, the engineering and computer services in-
or an office product). A variety of advanceddustries has increased by more than 300 per-
computer tools are already widely used in theent, to about 1.9 million. Jobs in engineering
two industries and in some cases drastically rand architectural services (primarily engineer-
duce the requirements for labor. Jobs in the twing) increased by about 140 percent, to a level
industries, then, depend on technological progf 800,000. Jobs in computer services in-
ress for their existence, yet are vulnerable toreased to about 10 times their number in
technologically enhanced efficienty. 1972, reaching 1.0 million in 1995. But trends
At least one additional consequence of teclduring the period of more than two decades
nological progress is highly relevant to jobhave not been steady, with a severe slowdown
growth or loss in the two industries: advances im growth occurring in recent years.
communications technologies, including links This article describes the nature of the two
between computers, now make it much mormdustries in some detail, explains the major
‘;ﬂ”?gg%ﬁ&?ﬁ@,ﬁ“ s practical to have programming or engineeringlevelopments that affect employment in the
Division of Monthly performed overseas; as a result, both foreigndustries, and examines the impact of those
Industry Employment competition for the business of U.S. clients andevelopments on the number of jobs in engi-

Statistics, Bureau of . . . . .
Labor Statistics. sales of U.S. services abroad have increased.neering and computer service firms.

Wiliam C. Goodman The computer services industry, which in- Certain social and political changes also have
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What the industries produce sulting, custom data-processing services, and other services
are also provided by the industry.
Engineering servicesxhibit great variety. Engineering firms  Technically as well as economically, the engineering and
may design ships, boats, machines of any kind (includingomputer services industries have much in common. When
machine tools used in factories to produce other productgdgvanced products such as military aircraft or space vehicles
advanced weapons, public works such as bridges or publige engineered, a great deal of software is generated in the
utilities, petroleum extraction systems, airplanes, or any Qrocess, so that much of the activity in engineering resembles
the components of such produttShe engineering industry that of custom software design. In fact, some of the same

derives income, employment, and growth from a broad ranggpes of highly sophisticated computer software are usable in
of services for a broad range of cliehffable 1 indicates the pgth industries.

distribution of the industry’s sales among the various types of
clients.
Variety also characterizes themputer servicemdustry,

which includes custom computer programming for specifiomputer services and engineering have been far from static
clients, typically from the corporate or government sectolin recent years, in terms of both technology and economics.
The industry also includes prepackaged software companigserhaps the most obvious economic development in the two
which develop and mass-produce software sold in stores pidustries is their enormous, if decelerating, growth. From
installed in computers prior to sale, for business or individuajg72 to 1995, employmént in computer services increased by
use. Widely sold, mass-produced software ranges from 3 percent, and employment in engineering and architec-
amusements for children and adolescents to high-poweregral firms increased by 140 percent. (Employment in all
business applications. Computer integrated systems desigynagricultural jobs increased by 59 percent during that time.)
which entails both selecting hardware and developing softsrowth in computer and engineering services has been driven
ware to make a custom system, is included as well, as aggpecially by increased demand from various service-produc-
information retrieval systems for quickly disseminating newsng industries and government entitities, including defense
or specialized information (for example, the Dow-Jones Newgnd government enterprises (those government organizations,
Retrieval Service and companies such as CompuServe, whigfich as the Postal Service, which sell a product or service). In
provide public access to the Internet). Computer-related cofecent years, many service-producing industries have under-
gone major technological changes that have increased the in-
Demand for computer services and engineering dustries’ need for computer and engineering services. The
services, by purchaser’s industry, 1993 enormous growth of automatic teller machines is one famil-
iar example. (Information on some of the many technological

Causes of change in employment

[In billions of dollars]

changes in service industries can be found in other articles in
Purchasing industry Purchases o this iS.SUG of th_Re\_/ieW) .
group Computer Engineering While there is virtually no direct demand from consumers
services services for engineering services, demand from consumers for com-
puter services, which include individuals’ purchases of soft-
NG oo $°_-g §$_-g ware and household subscriptions to Internet servers, in-
MaNUFAGIURING vvvereeveeereeeveeereeeees 6.0 5.8 creased from virtually none in 1977 to $2 billion in 1993.
Tf:g;‘:;’;ﬁgggons and utilties 0.0 - Still, consumers’ purchases of computer services remained
WHOIESale trade .......oreooererrrrs e 8 4 less than 2 percent of the industry’s output through 1993.
Eiifri:(:t;a?:sargﬁ;é.;ﬁa ----------------- 52 2 As previously mentioned, employment in both industries
1l ESIALE ...covoreeeeeeseeeseee 34.3 1.4 largely depends on technological progress, yet is vulnerable
gg;‘éfgj ----- 42-2 (532 to technologically enhanced efficien@&dvanced computer
Government enterprises ... 5 35 tools already in widespread use include computer-aided de-
ﬁ;ﬁfﬁg%g;gh%"xgﬂmem -------- o1 8 sign ap), computer-aided software engineeringsf), and
""""""""""" ' artificial intelligence £1). But measuring their impact on em-

! ) ) _ ployment in the two industries is not simple, as we will see.
!t Final demand, as opposed to use in making a product or service.

2Includes only those government entities, such as the Postal Service, Aside from the double-edged influence of advancing com-
wiieh sell a product or service. puter technologypther consequences of technological
+ Approximately zero. progressaffect the number of jobs in the industries. Because
LSOURCEZ Derived from tables provided by the Office of Employment of progress in communications technologies suehyaand
rojections, Bureau of Labor Statistics. ’

improved telephone links, it is now more practical than ever
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to have engineering or computer systems design perform&buld go to manufacturers’ own engineers. Engineers laid
far from the site at which the product will be used, even ovenff from manufacturing corporations may respond by start-

seas. Advances in communications, therefore, imply both ang their own small engineering businesses, thus moving from
greater threat of low-priced foreign competition for projectshe goods-producing sector to the service-producing sector
in the United States and a larger potential market for U.&nd, if they hire employees, adding to employment in engi-

services. For example, as stated in an article in feEun  neering services.

Viewswire: Aside from the downsizing issue, the broader question of
the extent to which companies in general hire their own engi-
In the past few years India has gained a reputa- neers or computer professionals, as opposed to using the

tion as a useful offshore base for software devel- senices of firms specializing in these fields,crucial to
opment. Firms such as Texas Instrumerts, employment in the computer services and engineering
Motorola, Bull and Deutsche Bank all have op- industries. Temporary help supply services and employee-

erations in Bangalore, the country’s Silicon Val-
ley. Foreign companies have recently been look-
ing to India as a base for engineering sad

leasing firms that provide engineers or computer experts also,
in effect, compete for work with engineering or computer
support services as well. The main draw is the services firms. An entirely different form of competition that,
ready availability of extremely cheap and well- according to some sourcBshas already thrown vast num-
educated engineering talént. bers of engineers out of work, will be discussed next.

The U.S. media have expressed much fear of foreign concomputer tools
petition; but as we will see, the relationship between imports
and exports of these services has more complex implicatiods more and more sophisticated hardware and software ease
than some have been led to believe. the requirements for labor in other industries, computers are
Political and social change$fiave strong effects on the developing impressive capabilities for use in both engineering
trends of employment in engineering and computer serviceand software development itself. At least as early as 1984,
Reductions in U.S. defense spending in the area of advancedrkstations and associated software were recognized as
weapons are relevant to the overall amount and types of dealuable in engineering for improving productivify.
mand for engineering and computer services. Toward the eiSbftware for computer-aided design/computer-aided manu-
of the cold war, in 1987, defense spending—especially thiacturing ¢ap/cam) has proven particularly significant in this
development of advanced weapons—was responsible for tdgard. By 1987¢ap was “fulfilling its design potential by
percent of the sales of engineering services and 5 percentlinking the geometric shapes on a workstation screen to the
the sales of computer services. The development of high-teehles of engineering and physics that determine whether a
weapons then declined substantially. part will survive testing as a prototyp¥.According to one
The reductions in U.S. defense spending resulting from theuthority, “Civil engineers tell us that the developmeistof
end of the cold war may translate into greater progress in civiliatam systems means that one skilled senior professional can
technology as technological resources become more availalllecomplish the same amount of work that used to require
for nondefense purposes. Indeed, certain Government-initiateshms of six to twelve degreed professionls.”
programs that stimulate the development of nonmilitary Computer-aided software engineering,casg, is usable
technology have already begun. For example, the Departmemdth in the development of software for a specific engineer-
of Commerce’s Advanced Technology Program and thing project and in the development of software applications
Pentagon’s Technology Reinvestment Project, the latter ¢é6r sale to the public. Likechp/cam,” “case’ is a generic
which is designed to stimulate technologies with both militaryerm rather than the name of a specific software package.
and civilian applications, fund numerous technological researcdoftware is used to automate parts of the process of making
projects conducted by a large number of companies arsbftware® While case has not been able to generate perfect
universities. Still, one authority comments, “These levels ofode without human assistance, it does have certain limited
[Government] funding are not insignificant, but compared taisescase reportedly was introduced in 1987and in 1989
the militaryR&D pipeline in recent years, they are a mere trickleit was estimated that “thousands of medium and large enter-
at best, they are seeds that will take time to gféw.” prises . . . [were] usingase products as part of their system
Corporate downsizing another factor relevant to employ- building process®® “Upper” case products are used in the
ment in the computer services and engineering industries.overall design of a software package, while “lowerse
As manufacturing companies cut back, laying off engineergroducts are used to test and debug specific pieces of‘code.
as well as other workers, engineering firms may be neededThe use oftase has ranged from disappointing to clearly
more often to perform engineering projects that otherwisbeneficial. Studies have provided empirical evidencectisat
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does improve the productivity of software developers if it iSn large gains in the value of software and engineering prod-
used well. The consistency with whichse tools are used ucts and, consequently, greater productivity among software
among members of teams and the degree of integration Eoducers and engineers. Perhaps the most striking improve-
tweencase and other software used in a project are reportment in software in recent years has been its increased user-
edly key to the effective use okse.® friendliness. Aside from making the use of software more
More recently, various forms of artificial intelligence)(  pleasurable (a result whose dollar value is especially diffi-
have become prominent in software design and engineeringult to determine), user-friendliness, by reducing the time
Like all other types of computer systemsjepends initially ~ spent learning to use an application and by moderating the
on exact, explicit instructions to the computer; but at leagteed for assistance from experts, results in greater efficiency
some types okl can generate their own rules for drawingon the part of workers in industries buying the software.
conclusions and can improve their performance with experBimilarly, improvements in engineering result in superior
ence. According tBusiness WeeKai is alive and well in  manufactured products. For example, the tremendous in-
thousands of applications in commerce, industry, and the proreases in the efficiency and capability of today’s desktop
fessions. More than 70% of America’s top 500 companiesomputers, as opposed to those of 5 or 10 years ago, reflect
are using it.2* Al has been used in engineering problems, asnproved hardware design.
well as in the software industf. Although the trends in productivity in the two industries
Greater automation, of course, should result in increasqaobably would be highly favorable ifimprovements in qual-
labor productivity, which in turn should reduce the need foity were reflected in some economic measure, certain prob-
workers to produce a certain level of output. But the study déms that have caused inefficiencies in the workplaces of the
productivity in service-sector industries involves difficult industries have been identified; and some of these problems
questions. are increasing:ase tools are not used by all software devel-
opers. Says one authority, “The case agaksstsimply may
be that we haven't given it a decent chance or time frame to
succeed? Undocumented or poorly documented code takes

Quantifying labor productivity changes, arising from com-time to be understood when software is being replaced. “Sim-
puterization or any other factor, is difficult at best in manyPly figuring out what existing code, often poorly documented,
service-producing industries. The issuavbither there has IS supposed to d& can take up as much as 40 percent of a
been an improvement in the quality of the product or servic®rogrammer’s time “in thease model for software develop-
and if so, how to measure the dollar value of the improvemefite€nt and maintenancé.’A lack of compatibility among in-
is perhaps the most serious problem. If productivity measur&&easingly numerous software products and programmers’
are to be comparable over time, dollar output figures used gxpenditures of time in learning to use them are perhaps the
estimate production should be adjusted for both changes fost serious problems affecting labor productivity in soft-
prevailing prices of the product and any improvements in th&are. These problems tend to increase as more and more soft-
quality of the product. But the dollar value of some improveWware tools are produced.
ments is difficult or impossible to determine. The user-friend- Because engineering projects often entail software devel-
liness of software applications is a good example of a clear§Pment, the same problems are likely to affect projects in the
improving quality that can be difficult to quantify in dollars. In €ngineering industry. Furthermore, the transition from weap-
regard to engineering, the value of plans produced by endins development to peacetime technology entails some reori-
neering firms increases with the quality of the products prgehtation among engineers and may cause a temporary reduc-
duced from those plans to the extent that improvements in thod@n in their efficiency.
products result from better engineering. Price adjustments for
engineering services, then, should reflect such increasing valligternational trade
whenever it exists. Unfortunately, however, improvements in
products include qualities that are hard to quantify in economid.S. media have shown a great deal of concern about foreign
terms, such as the improved sound of a modern stereo systeypmpetition threatening our sophisticated service industries,
Because of this quantification problem,|the Office of Pro-  including engineering and softwafeAs previously noted,
ductivity and Technology does not publish any labor produanodern communications technologies facilitate engineering
tivity rates for either the software industry or the engineeringr programming being performed continents away from the
industry? site of installation. So far, import and export data show that
Despite the absence of quantitative proof, it is believethe United States has had a rapidly growing trade surplus in
that vast increases have occurred in the quality of software andmputer services. Trends in engineering and related services
engineering. The improvements are believed to haadtegl  also are, in general, highly favorable.

The productivity issue
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_ International trade is divided into two types of transacRPYNIWN | s international rade in computer services and

tions: cross-border sales and sales by affiliates. Cross-bor- U.S. computer services industry output, 1986-94

der transactions are sales between a buyer residing in gne

i n millions of dollars]

country and a seller in another country. For example, a U.

manufacturer whose business is located entirely in the United International trade in computer services

States might have computer programming performed by

Indian company in India. computer
Sales by affiliates occur when a company of one countny vear ToUS. | Toforeign | services

f T persons by| persons by| industry
establishes a plant or other work site in another country—for

. ; Imports | Exports affiliates | affiliates | output
example, when a Toyota factory in the United States sells of foreign | of US.

companies| companies

1N Cross-border

. Affiliated sales us
transactions -9

ters. Because sales by affiliates typically involve the use 0986 ..... $32 $985 — | $3847 | $49,864

H B f e iramant An tha fagl987 . 74 649 736 5,028 56,144
local Ia_lbor and ma_terlals, their economic impact on the twg, ggs 107 1198 1,004 5912 67,878
countries affected is not the same as in cross-border transas9 ..... 46 978 1,589 5,613 77,419
H H 990 ..... 44 1,031 1,907 7,741 86,045
tions, assuming that all other factors are unchanged. For %591 _____ 16 1738 1720 0.782 01,483

ample, when a Japanese make of automobile is assembledigs2 ..... 141 1,902 2,224 | 12,001 | 100,901
&I§3 ..... 304 2,306 2,431 12,867 105,826
4 ... 386 2,546 — — 114,893

U.S. economy than when the product is assembled in Japan,
all other factors being equal. I _
. . Note: Dash indicates data not available.

AIthOUgh |mp0rts of CompUter services have grown raprsoeurce: Bureau of Economic Analysis, U.S. Department of Commerce.
idly, exports have increased far more. Trends in trade bad
ances in both cross-border transactions and affiliated sales
of computer services have been highly favorable. (See tabkeduced defense spending
2.) The U.S. trade surplus in cross-border transactions of
computer services increased by $1.2 billion from 1986 t&uts in U.S. defense spending in recognition of the end of the

1994, and the Nation’s surplus in affiliated sales increase&P!d war began in 1987. Since then, defense-related indus-
by $6.1 billion from 1987 to 1993. tries (manufacturing industries that derived at least half of

In cross-border transactions of industrial engineeringt’heir business from defense contracts in 1987) have lost vast
the U.S. surplus increased by about $100 million fromumbers of jobs. Theutbacks also have affected defense-re-

1986 to 1994 as a result of fairly flat imports and growindated purchases of engineering and computeicgs:  from
exports. Trends in cross-border trade of construction, nod987 to 1993, as defense industries trimmed employment,
industrial engineering, architectural, and mining servicestheir purchases of computer services decelerated greatly, to
taken together, also show flat imports and growing exless than one-tenth the previous rate of growth, and purchases
ports. (Figures for nonindustrial engineering alone are né&f engineering declined slightly, in contrast to the previous
available.) The U.S. trade surplus in nonindustrial engistrong upward tren#. Similarly, direct purchases of com-
neering and related services increased by about $2 billigiiter and engineering services by the Pentagon declined
from 1986 to 1994. The trade surplus in affiliated sales oflightly from 1987 to 1993, after showing tremendous growth
engineering, however, was reduced by approximatel{fom the mid-seventies to the mid-eighties.
$220 million from 1987 to 1993, to a balance of $2.1 bil-
lion, as sales by affiliates of foreign companies to U.Sinterindustry shifts in personnel
parties increased more than sales by affiliates of U.S. com-
panies to foreign parties. (See table 3.) Aside from the issue of overall demand for programming and
But future trends in U.S. trade balances may not resembéngineering, the question of just where and by whom the work
the trends of the recent past. The latest data are still tat®performed is crucial to the number of jobs in software and
early to reflect much effect of the two major tradeengineering firms. Severe deceleration occurred in the com-
agreements of late 1994: the North American Free Tradguter services industry partly because companies outside of
Agreement garta) and changes to the Generalcomputer services hired many more computer professionals
Agreement on Tariffs and TradeAfT). Both agreements as their own employees. As a result, by 1993, businesses had
reduce barriers to international trade and may welless need for contractual computer services than they would
change the trends in imports, exports, or both. The netherwise have had. While the number of computer engineers,
effects on U.S. trade balances in the software andomputer scientists, and systems analysts in the computer
engineering industries are unknown at this time. services industry increased by 13 percent from 1990 to 1993,
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members of those occupations working in all industries inat the expense of permanent jobs, has been a persistent issue
he computer servic@sthe media. The number of engineers and computer scien-
Wﬁd. tists on the payrolls of help supply firms increased from 1989
In addition, increasing computer expertise among workers ito 1994. But even in 1994, the number of professionals sup-
general may soften the need for outside computer help. plied by these firms who competed with engineers and com-
1984, 23 percent of U.S. jobholders used computers at worguter scientists in engineering and computer service compa-
in 1993, 43 percent dil. The development of more user- nies was relatively slight. In 1994, computer professionals
friendly software may have contributed much toward thigrovided by help-supply agencies amounted to less than one-
change. half of 1 percent of the employment of the computer services
Unlike the case of interindustry shifts among employeesmdustry. Similarly, that same year, engineers provided by
with computer expertise, the occupational redistribution ofelp-supply firms represented less than one-half of 1 percent
engineers does not explain the deceleration of the engineef-the employment of the engineering industry.
ing industry. In fact, the industry distribution of enging¢ers
follows the opposite pattern: engineers have become mof&ANGESIN EMPLOYMENT in computer and engineering services
concentrated in engineering firms, as opposed to other indusre the net result of all the influences that have been discussed
tries. From 1990 to 1993, as engineering companies gainadthis article, plus general economic conditions. Although
7,200 engineers, all industries lost a net 122,000. Businesggewth in the number of jobs has continued in both indus-
outside the engineering services industry evidently now corries, it has slowed considerably since about 1990. (See chart
tract out a greater portion of their engineering, to the benefit and table 4.) The latest recession partially explains the de-
of engineering firms. Manufacturing lost 79,000 engineeringeleration, but the recession cannot explain all of the reduc-
positions, more than half the total loss, largely because tibn in growth in the most recent years. Even in 1993 and
reduced defense spending and corporate downsizing for pur994, well after the recession, both industries grew at a rate
poses of reducing costs. considerably below that of earlier years. The slowdown pre-
Both computer services and engineering services are suailed despite the fact that growth in all nonfarm jobs has
ject td competition from help supply compariies, such abeen fairly strong in the last few years. The following tabula-
“temp” agencies. Help supply companies pay and perforrtion, which shows the annual percent growth in employment
administrative services for employees who are sent to woik all nonfarm jobs and in computer and engineering services,
at client companies. The growth of help suppliers, arguablsnakes the point

IEVEN U S. international trade in engineering and associated industries, 1986-94

[In millions of dollars]

Sales
Affiliated sales of
Cross-border transactions engineering and
architectural services
Total output of
v Construction, engine%rsiﬁg and
ear ; - _
nonindustrial ToUs. To foreign architectural
Industrial engineering, persons by persons by establishments
engineering archltec_tL_JraI, affiliates affiliates
and mining of foreign of US.
services companies companies
Imports Exports Imports Exports

1986 ..o $75 $98 $301 $759 — $2,414 $53,283
. 103 304 163 668 ® 2,369 58,340
133 278 307 790 1,279 2,923 62,582
53 219 443 939 1,918 3,456 71,544
74 473 170 867 2,447 4,651 75,222
30 363 315 1,478 2,665 5,470 75,386
112 212 261 1,935 3,567 5,561 78,220
142 286 336 2,358 3,681 5,827 82,529

103 235 296 2,704 — — —

tLess than $500,000.
Note: Dash indicates data not available.
Source: Bureau of Economic Analysis, U.S. Department of Commerce.
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Engineering and  trial engineering, architectural, and mining services, the
Allnonfarm  Computer  architectural |y S trade surplus quadrupled from 1989 to 1993, after

jobs sefvices services increasing only minimally from 1986 to 1989.
197984 ..o, 1.0 11.9 4.0 Greater efficiency of labor through the use of constantly
198489 oo 2.7 9.2 43 improving computer tools may explain much of the slow-
1989-94 ..o 11 5.4 2 N : X
199293 20 6.9 20 down in hiring in the two industries, but the lack of good
1993-94 ..o, 3.1 7.4 2.8 measures of productivity in the industries means that there

is currently no way to quantify the effects of increasingly

Still, in 1994, the computer services industry grew in emsophisticated automation on the need for workers. The
ployment at more than twice the rate of the nonfarm sector #sctors that remain as clearly having contributed to the
a whole. slowdown include the recession, which explains some of

Many of the factors discussed in this article cannot inhe deceleration in 1990 and 1991 only; greater in-house
fact explain the slowing of employment growth in thecomputer expertise in businesses in general, lessening the
computer services and engineering industries, becausemand for outside computer services; more user-friendly
those particular factors either influence employment imomputer applications that reduce the need for outside
the direction of acceleration or have effects that cannaxpertise; a deterioration in the U.S. trade surplus in cross-
readily be determined. In the last few years, the U.S. tradsorder transactions of industrial engineering (see table 3);
surplus in computer serv-ices has expanded greatly, foknd reduced defense spending.
lowing a slight drop in the late eighties, so that interna- Estimates of employment in 1995 show renewed strength
tional trade in computer services has been an influence inboth industries. Because other, related data for 1995 gener-
the direction of acceleration in U.S. employment. Affili- ally are not currently available, these most recent employ-
ated transactions in engineering and architecture also hameent trends cannot yet be analyzed in the same way as earlier
shifted in the Nation’s favor in the last few years, after &mployment changes. In 1995, jobs in computer services in-
trade surplus in this category dropped from 1987 to 198%reased by 12.7 percent from 1994, a sharp upward break
In cross-border transactions of construction, nonindusfrom the trend of the preceding years. Jobs in engineering

m Employment change in engineering and computer services, 1979-94

Percent
change

100

= Computer Engineering and
services architectural services

60
40

20

1979-84 1984-89 1989-94
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Employment in computer services (sic 737) and 1996, however, each industry returned to a slower rate of an-
in engineering and architectural services (sic 871) nual grovvth,_ 10.3_ percent for computer services and 3.7 per-
i thousands] cent_for engineering. _ _
Without more up-to-date related data, trying to explain
Employment the latest rates of growth in the same terms as for earlier
Year Computer services | Engineering and years Wpuld be _speculaftive. It is well known, however,
architectural services that the introduction of Windows®95, the extremely popu-
lar Microsoft operating system, in mid-1995 involved not
106.7 339.3 . .
1195 3723 only the completion of the package itself, but also an abun-
e 387 dance of modifications to applications, in order to make
150.4 386.9 them compatible with the new operating system or to make
oo pngs them more efficient when used with it. In the first three
270.8 515.0 quarters of 199%, software applications sales in Njprth
S s America accelerated greatly, increasing 23 percent over
364.6 572.2 the first three quarters of 1994; in earlier years of the nine-
P o758 ties, annual increases ranged from 6 percent to 14 percent.
5415 656.4 From the first three quarters of 1994 to the first three quar-
P oaLa ters of 1995, Windows applications increased in sales by
673.3 730.4 47 percent as salesmis applications and Macintosh soft-
7883 7103 ware dropped. In terms of the function of applications, as
797.0 750.1 opposed to the operating system under which they oper-
e ;g;‘ll ate, entertainment (up 73 percent) and personal informa-
958.6 778.3 tion management (electronic personal appointment sched-
1,0804 i ules, address books, and the like, up 75 percent) were the
Source: Current Employment Statistics Program, Bureau of Labor strongest categori€s.Considering the equally dramatic
Statistics. declinein software sales in the fourth quarter of 1995—

down 9 percent from the fourth quarter of 1994 and a fac-
and architectural services gained 4.6 percent from 1994t in the relatively small 12-percent increase from 1994
1995, increasing much faster than in any earlier year of ths a whole to 1995—it is uncertain that rising software
nineties and slightly faster than during the eighties. In earales will continue to accelerate hiring. 0

Footnotes

1 R. A. Ellis, At the Crossroads: Crisis and Opportunity for Americancited, because more specific data pertaining solely to engineering services are
Engineers in the 199Q'special edition of thEngineering Workforce Bulle- not available.
tin (Washingtonpc, American Association of Engineering Societies, Inc.), & Standard Industrial Classification Manyaip. 365-67. The computer
January 1994. services industry is classified sis 737.

2 |bid. 7 Information on industry sales to other industries, government, and con-
) sumers is from input-output tables of the Office of Employment Projections,
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